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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a low cost, easily 
washable and highly reliably spiral type membrane 
element, * and a method for operating a spiral type 
membrane module. 

SOLUTION: The spiral type membrane element 1 is 
constituted by covering a spiral shaped membranes 
element consisting of a plurality of independent or 
continuous envelope-like membranes wound in the outer 
peripheral surface of a water collection tube 2 via raw 
water spacers with a separation membrane, and further 
covering the resultant assembly with an outer peripheral 
part flow path material. The raw water 51 with air 
bubbles generated with a diffuser 102 is fed to the 
spiral type membrane element 1 in a pressure container 
10. A portion of the raw water In the raw water 51 flows 
in the axis direction along the outer peripheral part o1 
the spiral type membrane element 1, and is discharged 
from a raw water outlet 15 of the pressure container 10, 



and is then 
piping 17a. 



returned to a raw water tank 200 via a 
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5£? [0 0 6 2 \ if^%mz%^l?.n^ "7 PMW.^V :2.-)V\Z, 

^^p^<DWM'^fz\^m.^m^\z%Mtm^^n^^ 

b fiJSi ^ i± ^ c <h pJtg tr :^ ^ . 

^fz. wM^fz\mwm^(r^mykmn^^xsmm\.tzm 

40 [0 0 6 3] ^fz. ?ltePtt'43V^T, X/t-f ^;US^X 

-scitccfco, uw.^<onvkm%<r>--^^^xsmm\^tz 

^yk^n^'^Bi\zt^r:>m%\z7.n^'y)VmM^Vzx.'-}\^ 

(jy^mzm^^^z.iit^'^mxzwo. WM^<T:>nykmn 
^x.xsmm\^fzmyk^nii^7sn-{7)vmm:^v:^>v<^ 
mM^^upu<t.^^mmz¥iM'^^<^'^'^^^znu 

't^z.t.t^m^\zt^^. 

[0 0 6 4] «±c7)e:c!:;&^e>> x/i-i' ^;^^li^>^a.- 
;^ 43 1 ^ T^3£ u $ » 
50 [0 0 6 5] ^fc, WM'^uti^hmii^^<r>9S^^\zm'0 
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\y^>h\z±yji^^^^m^'^^iiut>D. my7\^i<zmt^E^ 
n-g>o '-^nt::jtDV v^x^Aox h^^'fSM^n^o 

[0 0 6 SrSfcv X/^^^;UMKXU;<> htC:^;&fS] 

[0 0 6 9] me^D^mitw.^:^/^^ y)i^Mm=ez^=L- 
m\zniL^rz \mmi^rzm&:(Dmmmm'f)mmmmi ^ 

^m'^i^^m'=?^^mif^^tirz'h<Dx$>^. 
[0 0 7 0] *S!0jrc^^x/t^^;us^^:v3--;i/fc 

*5liTt^; '@#&%lg^t:=y: 0, 3g^«]^;tt^FBl petite 

^ri\z^v\ x/^-r^^vi^^flixuy > h^o^tii^u. 
x/t-r :;n^aj, ilttc, x/t< ^ju^m 

{tm^mn^oimmmm^^zsmmi^fzmmmm^^T./^^ 

Ts/^^-c y)\^mm'Ei^:i.'-)iiz:^i^x^mLrz^mf)^ 

[0 0 7 1] ^fz. ^mmm^^rt^n^fz^. x/t^^ 
)mmx,u ^ > h ^E.'^mmt<Dm<D^mm^zy'y kx 
^-X7&>*fl^^^n-r, x/w^;usiMxL//> h^EE;^ 
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14 

^^t<DrB^(D^mwz:i^\^^xm{^<Dmmf}^±i:^y3^^^o u 
x^. WL^m^(Dmm<Dmm. m^m(D^m\zj:^m^ 

[0 0 7 2] $6tC, X/W 5^;^^KXU^ > 

c^i^^^otif^tif)mt>^ti.^^<Dx. ^ji^^'sizm 

[0 0 7 3] "^tz. x/w ^;i'SJaixi//> htc^:^f^ 
X. -m^^mm^tm^n^^^ 

20 [0 0 7 4] 

mm<o^m(Dw^mr m i \t.if%m<D-^i&wz^n^ 
x/w ^ )vmmx.\y:^y h ^Tv^'^-^'mx^m^mx^ 

S^c. 1^ 2 1 (7)X/W ^ji^sa^xi/^ > hc^t* 
t§«^CD-{^]^^-r«K^®ilT^t:)> instill 1 ODX/N" 

[ 0 0 7 5] El 1 ir^K-rx/NW ^;nHlgxi/p^ > h i 
ti. ^TL^'i^'Si3^^f^^M7'^m2(D9vmm\z^n'^nn 
tLVfzmwL^iein'^^^ '^rz\t.mm\^rzmWi(D^ni%m: 
30 3 ^#[Hi*r'§)C^t;:J: o^^^^n^x/'^-r ^;n^fms* 

1 a^^i^o i^l^t^^SCOr^^t-tl, i^l^t^^3(Hl±;<?t^ 
7KcooitS&^Ji^^-r^;^cJs6t::M7KX^-it (^?^»?tSSW) 
1 0 0 7 6] "^tz. X/^-r 1 a (D^J^ffi 

[0 0 7 7] magi^3^^<i::L.Ttl. U :t 1/ ^ 4^ 

'^^mm^m^y^z.t.t^x^^o ^tz. m^vm^^m^i^ 
Tti. 5}?ux;i/7^:>, ^uyntfi/>. 4^UX^l/>. 
7}t u 7^ U ox h u;i/, g>-®^-tr;UD-x. 7l^Ux5^i/> 
^ CO iis5^^W«gfl^ ^ ^ 1/ ^ ^ c 7^^* ^ ^ o 

[0 0 7 8] ^8SK9CDi1^/lSffllJti, ^t'-y h;:?^67^c£^n 

7j^U:tu:7^>. ^ux;i/7^>, 7pij>^ntfu>, xj^u 
5^? -fe;un-x^oH:9^^«?|Bf, -^Ly ^-j ^m^comAmm. 
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[0 0 8 0] ^i-BSfliQ <l:L.Tfflt.^-l)3|t^iSjll»^/c:fi|iS 

[0 0 8 1] mi fCTSTx/i-f ^;ps^xi/^>h 1 n 

5(hUT> PET (4^'Jx^l/>5^U>^^U-h) ^ 

5 0 p< *y i>zLC0^^7 h^ffit^^^o 
[0 0 8 2] 7. ^ JU^flilg^ 1 ac^^j^ffit:! 

^Jl-ttl^g* 1 a CDffl® fe^gS^ 9 T'ffip 

[0 0 8 3] !§I 2 ^BctU^IS 3 tC^Tct^ tr, t*1^.ttM3 

7 ^mn^t>ikx 3m^mmt^ z.h\z^r)m^ 
o^ttenri/v^, ^mmi t.L.xu. io:kgf/c 

[0 0 8 4] m2(Dmx\'±.. ^Wi<Diin^^:^'^^tfi'^ 
n3ffii£b;t53^SiM7tCctoji^jES^n^. m3(Dmx\t. 
^Wi(Dmn^m. 3 i^mmi^tz^mmi ^^^x remits ^t,\z 

[0 0 8 5] P7J<:X^— 1t4<pff^7:^^0. Smmct.Ot) 

7\^7.^'-~^A<Dm^f3^0- 1 mmcfc 0 
ttM 3 |Hl±7:?ni^ML.^r < T^cS: D > ^HfgT^^^^h^ < /^^^ 
by^7!^^oT, ^S7jcX^"i^-4 0. lmmJl^± 

0. 5mmli^TT^^;ii:7^WSL.Vio 

[ 0 0 8 6] HI 1 ti^r cfc o \z. 9^mw>m.m^ 5 m 
mzm^^nx^^^o m^^ i(DW^^\t'm^^ 2<Dm^ 

^^^±^<m'^'^tlX^^^o -entCcfcO. ^i7K5 
[0 0 8 7] ^tL. mi\Z7T^:t^o\Z. ^)lgK»i!SS«5 

^■nTi^-So uy^c^^oT, w.yKt^T./^'i 'y)v^mmmi 
Si<D9vmw^xm-i5\^\zm.ti'^t<u^. 

[ 0 0 8 8] 9VmW^M^^:i 5 <DJP^ t 75^ 3 0 mmcfc O 



(9) «PI^2000-271457 
m 0 t) ^ t/^ , 7lc <^ jS5«t rSfe i^P# X -r ^ 

pxu>c > M co/i>7^ci:< t%9vmmzi^m\^tii^m^n 
^^,9V\zw\ht^r^^<^M7Y.(Dmmfi^A^^<f^'b. vtz 

t)^r:>X. iS1^i^aSSft5SW5CO/?^fJ0. 6 mmJeA-t 3 0 m 
[0 0 8 9] *;^c, i51^;gSEa!m^5<7)J?^;&f^(C4Dtt^ 

10 tcj;o, m\M^^mzm^^m^m-io\^\zmf^^'rm7Ko 

XS^ CD tf *y 5" ti^J Alf 3 mm 3 0 mmi^T i: T -5 o 

3 m tCljS7K ^+53^ \Z^^r ^. C i: ^ ^ . 
[0 0 9 0] ;^4d. ^1^J^.^CD5i^iS^9CD^*^^^J^gB 

20 [0 0 9 1] mA\t.i^mM\zm^7.n^'y)imm::^\^^ 
y V^^rS7.7\^ ^;i/^K^>?rL— ;i/<7D31te;^ffico— .^J 

gg.WjE^gg) 1 Oli, .lijji^y-;^ ! i :fei:t>* mco«S3 
ffil2 a, 1 2 bfCctOt^^^n^o -:5cOiffl1Sl 2 a 

(-tijig7KAa 1 3 7^^?i^^^n. ffi:^0)ffii^i 2 bt-tii^ 
7KtHP 1 ST^^^jf^^g^nxi/^r^o .ft!i::^oss i 2 b 
0D^'^ajtcti®3^7Kmp 1 47^^'istt'bnTi^^o . 
[ 0 0 9 2] tr^f ^;u^flixup^ > h 1 
f^?i^^-x,i 1 i^icjR^w^n. Mj^^-xi i(?:^M;^co 

5^? ^Pffi75^.-etl^'niS1S:l 2 a, .1 2 b.Ti^tlt^n^o ^ 
7K@^ 2 Or- :^<DSSBtiS1^ 12: b<7)ig3g7KttlP i 4 tclK 
-^^n; ft!i^cDffigi5(C:tix> H4^-\^ ^y:/ 1 6 fimm^tx 
:icoJ;^tcLTv JE.;^S§gi 0 wcx/^-r 

^^ Jl/y^/n^fig^nTlv^, .SS1gX:2 a<?5J[H7KAP 1 3 
tiv SHWl 9;0^^|gi^^: nT4D.a> BE® i 9fcm$ ^>*riH 
® 2 0 43j; tXiE^2 1 Tl^^SEi^^ n. ^ e)frM7K:57 >>j7 2 

0 otci^jj^^nTv^'Sc SE^ i 9ti;t;i/yi 8 a^^rrb 
TSnJE4^>7?'l 0 \ \z^m^tvx\>^o gH^2 otc^±/t 
ji/>^i 8 bT^^^ttenxi'V^o iES=2 itiA*;uyi.8d 
^^UTtia^g 1 0 2 tcigs^nrv^^o ^cd^-^, 

m^^S l 0 2 ibX-i>7^Uiy.i^^^C0XT-{lt*&^§§ 
^^i^^o Sffi i; 2 b (7:)Jji7j<tfiP 1 .5 trt^, sa^^i 7yO^* 
^^,t::BH^l 7 a T&^S^^nTi^^o . lEW 1 
7 tCtSA'jl-y 1 8 c:<;^iatte>nTl/^§o Sfc. SE^ 1 7 
.at^j!g*r$^>^ 2 0 Ot-Jg^^nxt/^^o 
[0 0 9 3] 4 tc^Tct 3 tr, X7l-r ^/UM^XU;^ 
> h 1 OOiiePttCtl, SE^l 9 07t;i/y 1 8 a43j;z;gE 

l=.i 7c7?/\*;uy 1 ac ^IB€. BS®2 oo;i;i/y 1 8-b 

5^? ^gfli;'5o S7K^>^, 2 0:0';6^^JK7Kb/cS7jc5 1 ^Sn 
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to 0 9 41 j£tim^i^(PP^wzm^-^nrzm7ii.5^ 
[ 0 i 0 ^ 9 ' 5 J ' —^'^ SMm^ 5^1 \t. 7.n-r^)imm 

[ 0 0 9 6] CL'bJ®^:; :t.$2;/tW'':^;>ip«^g|g-i: a (D^m 

^zj^(^f3i < ^^^mmizmm-r^^o^mmT^ - ^^^'^ 
[0 0 9 si^rc<'myi(:mn^i'S/}^ib^m^mmi^rz-- 

Wi± 1 0" 0 %cDBiK-^l?@j^-7K 5'2 t t^^-^mt 

[ 0 0 9 -9] C'Cl-Tfv 'lHS^'l <DA';i/-/l 8 &^m^^ 
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iij: 0, mmm^rc\^m^^\z7.^^'< ^ ji^mm^^i^ 
[0 10 0] t^^. Fpii^:«jtwX7-A*yj >y^fT3^ 

i^? [0 10 1] ^Jx.«, 7.A-r ^Jl'^^XU;<> h 1 (Dm 
7Kgi!atf cfc 0 ^jg7K»itft<^^fl: ^ tH'J ^ igji7K§fta 

iz^it^^^ibntzmjzmn^m'ox/'^jv':^ 1 sd^m 
<oi^ti\z^ r)^ x/w yjvmmj^i^^y h 1 cok®. 
9\^mmm\znmLrzm^^M^mm^'^^:^t.7)^'^mt 

feO. ^^U;^cSii7jcatft*^l#'r^c:i:7:?^*^tg<h:^^ 
[0 10 2] f3i^. 7N*;u:/i 8 dC0MgfltC#oT7\Vl->^ 

[0 10' 3] -^P^Feliiti^^ff o^cfg, ^jI^HiJ;;^^^)^?^ 

^^mimx^^o m^mm^it. ih^i 9co/x;^y 1 

'8 a. BE^l 7<7)7X;uy 1 8 c43j;t/gH^2 1 cO/N^jl^y 
1 8 d^mv. iH^2 0CD7\';i/:/l 8 b^M<o :i(D'^ 
mx. @5i7KliiP 1 4;6veSji7K5 2^^*7j<il-Tm 
7K^2 coi^SB{c^A-r -60 iS^»ftiJfe^P#cOjg3i^7K5 2ti. 

m-Dx^^^fs.K ^^^mmzi^^^^xmn^. ^r^. z.(d 

SiiTtc 5 2 tcJ: XA^^)US^^xi/^> h 1 (Dii'Vci: 

'< t-:hfri^mM\zm^'^nrzf^mf^n^mBizmm'r^. 
mmLrzf^m^m\t. ^ii/Ks 2 h±^\zm7i(.xo 1 3 

;^vP>ia^2 0^:;M.TiS1^gB'\5^l±i^n^o 
[0 10 4] ±f2oa?»fElft*com. ®7j<t::J:'5^^^y 
>^^fT'5o TTSitiJ-^^ §21^2 0 cD7\*;i/:/l 8 b C 
'-&(h <h t)fcgB^ 1 9(^/N*;U>^l 8 a^P^, iEW 1 9^ 
40 il LTi^7KAP 1 3 75^^11*5 1 ^i^^V'DrDm'S I 7 

m^wtm^t s {zm-Dxmyji^izm^mzi^n. mmLtz 
i^mmm^^zj^mm7icf)m7ma 1 5;<i>e>iB@i 7^:f^ 

LT^I-gStcS^tH^n^. ^y^c, X7t^ ^JI^^^xUpO 

Mco^M, ig7Kx^-+i-4, ^mum^zm^-r^mm 
mm-^^T./^'i ^J\^mmJ^l-^> h i ^^^mmi^x^^^ 
mm^h^. 't<D^^M. msit^:^^mmm»ntit:bmi.x 
^mzj^mr^. ;z(Dm^. y^y yiy>^\zxr^^mz 
mm'^nrzm7\^\t.. mmn ei^^\^xm.7K^y^ 2 q 
50 Q^m^n^. 
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[0 10 6] ^tz. ^.uo^T.n-i ^)vmmx.u^>h I 
[0 1 0 71 ^^\z. mm<D^otmmwm\z^r>xn 

^ ^;U^^x U;< > h 1 ^jE:^J^§S 1 0 ^(Of^O^n^ 
\zm 1 8 \Z7iz\^rzv^v \^7.^'-7sS<D^ot^y'y HX^ 

[0 10 81 ^fz. 7.n^^)vmm::^u:^yh\\z^^ 

[0 10 91 ^tc. 1 ^«$&-r^:!jpjE#>:/i 0 
i\z±^u^(D^m^^^>^-^ii^t^^^^ ^nt'cto, v-x 

[0 1101 u:^. ±.tZ(D^mm.mz^\^^x\t.. 
t±i^n'g>@j^7K'5 2.ftj:o, x/^-f ^>|^^^xl/■p^>.^ 
$ S'JSS ^ i±T ^ MtK H cfc ^ :7 ^ > ^f? 45 rC 
®7lctcj;^r7^^y>^>:i/^fTo;^c^tc; '«7K@ 

nysk^n (o\^t.hj Et^ y'yyiy>^\z<^D $ tl> $ 
xu;<>h l(^^1^^SB> MS. y-4^tc^# 

[0 1 1 11 ^etr, ±fafc43i.^Tti. E,t}^mi 
izT./^^ ^;i/MMxu;<>> 1 f)^ 1 *^JK$nT;^^A 
7^-r y jim^'ei^ n.'-)\^\zz>\^^xmmi^fc^^. m4\t7fk 
b/tx/^-f ^;i/SJ^xi/p^ > h^Scfco^x/t'i' yjimm^E: 
z^iL-jv<Dmmy3mt. ^T\zmm'r^^^\z. mtt^ 

-5 X / w ^ -juMM ^z^zL-jviz^i.^x^ mm ^mxi$> 

[0 1 1 21 12 6 ti:*^BJH^^X7W^;i^MMxU;^ 
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-[0 1 1 31 m 6 iz^-t 7. /^-i yjimm'tz^^L —ji^ (Dm 

[0 1 1 41 Hetc^'Tct'DfC, J£ti^^l 0 o\t. Wi 

m-y-Ts 1 1 1 j;^^ 1 no:>m^i 20a, 120b fc 

ctOtS^^n^o 1 l(^i£gBt::^SM7KAP 

1 ^tm^-^n. i.mz\t,m.7)^^ui.bf)m^'^nx\^^ 
M7jcttia 1 5t^xT-fe^trt)fflv>6n^o ^rc. 

iffl1gl2 0 a, 1 2 0 bcD*^gBlCtiSig7jctfclP 1 4?^^* 

J(? WL^-y^tlX^^^o 

[0 1 1 51 <>^-a;^77^ 1 16 J: 0*7X^2:6^* 

1 iF^tciR^fl^^n, i§!^^-x i 1 icoM 

^(^BaP®;0^*^n^*n)^ffi.l 2 0 a. 1 2 0 b:Tfi^±$ 

n^o wa§Bo'x/W'^;psMxupc> h 1 (7)«7KW2 

c7)-ffl^^^. -T^y^' 1 l-5^iM.T^n-?nfflffil 2 

0 a, 12 0 b(7)Sa§7KiaP 1 4{::R^$n^o Clc^j: 
^trbT, JE;bS§gl 0 Ortt^ffil&OAA°-1'^;i-Ml^x 

i/^> h i^mm^tixr^^x/'^-r y)imm=ei^:x-ji 

[0 1 1 61 »6 tr^-rct3tc, xj-^^ yjimm'^i^^L 
—JKDM^^ \zu.M 4: tc^T x/i-f ^ ;VMM^ ^ — 

;UO]lSP#^:'1^tiv IBWl 9C>7X;i/yi 8 a:fc<i:t/gH^ 

1 7 (7)7\*;i/:/ 1' 8 c ^M^, EW2 0 <^7x;uy l 8 b ^ 
hi; -So M7K-5''>^ 2 0 0;5^iE>St7KU/cI^7K5 1 ^*P/E 
^^-Z/ I 0 1 tC ct OjbPEE U^cf^; ffi*^§^ l 0 0(7:)S7K 
AP 1 3;<i^e>E£:trSgg I 0 0 (D^^izmx-T c z: 

SE^2 1 (D/^)\^~:f l 8 d^M^. iSt^SS 1 0 2 tc 
J; DftSttH^n^c^^a (XT-) •^ff:^^^^ 1 0 0 (Dp^^ 
■30 tC^A-r '&o -dCOcfcol^LT, X/t-r ^Jl/M^^v^^.'- 
[O i l 71 ]£ch^^x o o (Dnwzmfp^^nfcm7^^^^ 

1 (D O -gK~C7)J[^7Ki^^^COX/1'< 9';i^^^x.l>/ > 

iHW 1 7 ^^tmgBtc§Ktii$n^« e.tr, ccom7K 

t^BHS^l 7 a^lft^LXm7K^>i7 2 0 0 
[0 1181 -Zlj. 5^0OM7jc5 1 \t. ^7./i^y)im 
^XU^ > I- l.tC4Dl/vT^1^>MSB»ftSS«5 tCftt^T^tn, 

4(9 -y-4{C»oTtif1^iKI^3P«1fcaA-r'5o 5i^Si^7^@i^ 
L.fcSii7K»^'^jS7KX^— *6 <jeoT»7K^ 2 <;)rtgB 
f;i«tilj^'^. m^^J^gg 1 0 0 (DM«&Bcoig3^7Kt±i P 1-4 

e> ^ja7jc 5 2 0 ttl*$ o 
[0 1 1 91 zicDm^. ^xyt^ ^;u^^xu^> h 1 
c>[)X7W^;^«)^^m; aco^i^gSS:0^^3^gifl^ 9 T®^ 

5^? [0 12 01 7./'^<y)Vmm'tz^zj.-)\^P=qWzid 
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[01 2 -2 ] "^/cv ^Zl^Q^^v X/^-r .^JUliM^i^'a- 
56 . Ts J^-i ^VW ZL--;!/ (7) ©31^*^^::^ 
[0 12 3] — ^#Mfe*?Tt? 

* 5.2 \z.t,^mmmm^^ou^'^Mmm^^\t. iat= i 

,2:.hOAJl/>^;rlv8cy:!^H^l^. E 8 

P:l 4 ;&X^€> X/lTf ^.:Jl?MfliX<^U' >t >! h 1 c?)m7Kg^ 2 <Dp^ 
SBtift^TK i:;b^,S»7jc 5 2^^A':r S-t./n^-T'^.'U 
SMxUpC-iV'h l .(c43liT\ mm7K5 2 tim7K«2^7!?^^ J^? 
fef 1^ «^ 3 ^ iS L; jg^® V 1^* 7. ^— 4 ^ t;: >f^^ U 

^ 0 , a-X/X'i';.^ ;u^)K:x kp^ > h l (D{^U < t h9]^m 

M{zmi&^:nrzf^mmmm^izm mmi^tzm 

[ 0 12 4] ±fSCDiffiSSift^Ot^. EW l 9 0/N*;U>^ l 
,J:X;^#'t~.^^ia7K:5 ;2;*^^ 1 5 

mmr^o t^^. c<Dm^\z:h\^^rx:h. i^4tc^T7.7i 
^ juii^ X 1/ ^ > J; r/x ^ )imm=ei> ^ - ;u 

^,.y iyy7f^^^i)^^ j^:t>^\\t^mm^^ tm=TL'xm\^ 

g^m$nfcS7Klfe «®-l 7.'a ^^M.TJ[M7K^>^ 2 0 

o^i^^n-So 

[0:1.2 5] ±l2(7)i!Jt^j::^,ffiitrJ:ntf, 7./t-(y)Umm 50 
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;XU;<>hlc^^E. J^7KX^— 1>-4, ^I^MgB^, if^f:: 

9 \z{^m\.tL^ykmn'^%mwm.'^M 5 tr«^oT 

[0 12 6] ±fS0QX7\"-r ^;i/Ml^^>^3.— JUiCiSl^T 

\t. mm(D^oummmm\z^D^x/^-( y)mmx.]y 

h 1 (bEE:^?^^ 10 0 t<r)m(D^m^^Zy^y KX^ 

m<D^miz\k^m^<Dm±. ^mm<D^mmo:>mm^m 
[0 12 71 ^Tc. ^X7t-r ^;HJiigxu^> h 1 ir^D 

[0:12 8] ^fz. ^7ii^ i^mmr^mBn'^y-yi 0 

.llz:k^ti,^<D^m^^^'^^^^^ti^^o "tmz^y). '>X 

[0 12 9] f^:^. m4^^Um 6 (-7Kb/cX7t< ^jU 

:^m\z^i^xu. m^mizm7Kn^ni s^o^ef^otBL-^t 

-SB aD07jc4o cfc t);^!fe^P# ^ ^ > ^ tcffi I ^ /t/g7j< ^ 
:gai=l 7 a^^l.xm7K^>^ 2 0 O^;^bTl^^;0^\ 
6<0l^7K^ti^ $ -tt-r t::S^t±l b T ^> J: 

[0 13 0] ^yc:. m4:3r^<kv^me\z^'r7./^-i y)um 
ffif-43v^Tti, x7^'i'^;^^Mxu;<> h^Dct^'x/t-r 

^JU^^^i^^->'l-cDjieP#t::xT-7\'yu >^^ff ^» 
^^fC':?v^TlttBJb;^c7!?^\ jieP#m^fcxT-/\':/U > 

[0 13 1] ^JAt^, 5S^»f£*^P#fCXT-7\':/U >:?^^ 

^ jimm'e-j z2.-)i'\^izm7}(..5 i^rz\^i9tmi< (jSi^7K 

J;l^c ^e>tr. jlfe^f?±b. S7K 5 1 ^fctS^^7j< 
(^3§7j<5 2) ^^i.^T^®^:7^^y 5/>7/-r^^t::x 

[0 13 2] 0 7 ti*^B^t-^-5X7W^;i/^fl^Xl/;^ 

> h*3j:r/X7W ^;usig^>^:x— jK7)?lS;^ffic;)^ e 

X7^r1' ^;US^^:>^:i-;Uti. T ."iS ^ ^ T , IiI4 

[0 13 310 7 tr7K'rx7W ^;H^M^i^^-;K::43 
t/^TH, ^4 {r^TX7'?-r vfUcoJ:^ t3 

102, iE1^2 1 ^c±:t>V\*Jl'>^ 1 8 d ^i^^t 
•r, jE:tjSS 1 0 (DWim^-x 1 1 cD^JlgEtie^?^^ 
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[ 0 1 3 4] H 7 tr^fJ:^ 

> h l<DmUn\Z\t.. iBSl 9<7)AVl/y 1 8 a^ffit-, 
131^2 Q<Dn)V^\ 8 b43J::r/BH^l 7 cD/N*;!/^ 1 8 c 

AP 1 3;0^61E:^$g&l 0 cOP^SKtr^A-r^o CdT, 

EE:^^§§ 1 0 (DWiW^^-Ts 1 1 \zmmzm'U^%u^ 1 

[0 13 5] 1 op^mzmx-^ntzmyKb i 

J^t§i1:^K3Pp1l'SA-r'5o 1^7co^JTti. m7Y.Slti^7. 

etifii!«Hi3^ifcaA-r^o 5i'giK7^MiaL^;t^ii7K 

;^?^*iSii7jcA^-it 6 tcm-:3Tm7lc^ 2 CD F^gg tC^jSnjA 
tio ^ntCctO, m:^§§g 1 OcDSiljKtBD 1 47^^^)^ 
3g7K5 2;0^*ltDlii^n^o 20 
[0 13 6] Z.<D^^. 7.n-i y)v^m^mi 3i(0^m 

b^cT^^^'oT. t*f^i|^^3 ^1«^-r^^BIM7 0^^?f;5^*?^ 

[0 13 7] ^fz. m^^^m^^l 0 3trJ:D, A/W 
VOL- ;H^gB coil 7K 5 1 

trj;0. J!g7K5 l ^-cOf^SfefeKi^^^A/W 

— ;i/CDI^gP. #tC. A/^< ^JV^^xi/;<> h 1 CDI^H 

J: l/^> /j: < i ^ 95 tc nm-T ^(D^mM r ^ - fi: 
prt6t-;^j:-&o ^;^c, A7W^;na^xU;<>h ltit>® 

^^SigK^oM^-^^ti^fcis^), A/i-r^;i^SJflixU';<>h 
[0 13 8] -^mmmm^n-otim. mmmfj^^mm 

1 0 3 ^^^fjh^-ti:, ^4tC^-rA/t'r^;U^^XU;<> 
iSyft?^^4o^tXj[i^7Ktc^^:7^^y i>>//$ 

[0 13 9] ALm(Dm.^yjm\z^n\t. 7.n-('y)vmm 
9 \zi^mi^rz.m^mn^^m^mm^ stc^ox 
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[0 14 0] ^etc, Mai<DJ;-5;ij:i®5§Ji^Mtci:0 A/1 
^>iUSfl^xUpC> h 1 i:JE;b§^l 0 t.(Dm<J^^WM 
\Z'fy KA^-A;i?^fl^J5£$n^l'^CDT, ^^4^^CDiffi® 

o^M. mmm<o^m\zx^m^(o^^. ^mm<D^m 
[0 14 1] ^Tc. 7.n^^)vmmx,u^yh 1 \z±^ 

[0 14 2] ^tz. ±&m:^i)^mon^<0'r:\ I^7K5 1 
^m^-t^mB^y^l 0 llC:;^c^?^t>co^ffli.^^i£^S 

[0 14 3] t^^. mumz^^^x. BBl^ 1 7 coy\*;i/y 
18c ^BSV^TlS7Kt±iP 1 5;5^»5— a5M7j<^lXO ttil>T 
=fe)ci:Vio COJ^.^v A/1-f^;U^II^xUA>Ma)^ 

j^sPTj^7X<;)atn^?i^j5£-r'^C(i:7:;^^-r#^o ^ntcj; 
M7K5 \^(Dmy!kmm.<Dvm^v^u\^r:>'o. ^7j<5 

§g 1 0<D^SBtcS^fcBf ^c^;^f^*T^^o ^fz. z.(Di^U 
^mmL^tz-^mim: IBWI 7 a^^L.TM7K^>^ 
2 0 0^ML'T«S^1*Tt>^Vio 

[ 0 1 4 4] ifatC^Bl^Tti^^^^g^ 1 0 3^/1:^ 
^ggl 0 cOl^?F^-^-A 1 1 co^i^a5tclSttTl.^-5;^>^\ 
:^^gg 1 0 coffllS 1 2 a^/tm^aS 1 2 b tc^Wr^^S 
Tl 0 3 ^8S^^Tt)J;V^o- o(0^^{c43liTfe> JBE:^^ 
§§ 1 a^:^^b:Tm7K 5 1 ^^.itrJ^A/l-f ^ JU^^X U / > 

h. 1 \zm'^i&»W}^^n-f^ uhti^^mt.t^ 

ti, M7K 5 1 ^;ttiA7t<^;vsmxu>c > h i t- it 
[0 14 5] ^e'tC. ±fBtC:fel.^Tti, ^tl^^lO^ 

A7t^ ^;u^^x u>c > > 1 1 ^mm-^ tixfx.^x 

ufcA/1-f ^;i/Sflixi^A>f^cfc^AA-r 

^\^izm^(DX/ij-( y-)immx.i^ hf)rmm'^nxf^ 
^ A 71 ^ jimm^^ i^'=L-)i{z:^\^^x ^mm oitg * 

[0 14 6] EI 8t^:*:^B^tC^^A7l-f ^;UM^XU;< 
[0 14 7] ^ 8 ti-TKTA/W ;l/OD*g 

- ;i/cotll^ i IwimT ^ o 
[0 14 8] ^8 tC7Kt-A/i-r ^;u^^^^:^rL-;i.tr*5 
i^TtS, la 6 tc^TA/W ^;i/SJ^^v:i-;K7)cJ;^tc 
tS:M^M i 0 2. iE^2'l^J:0^75;i/>^i 8 d^ggtt 

•r> jE;b^§§ 1 0 0 cofi!?[^^--A 1 1 1 (D^mmzm=^ 
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^JS^S^ 1 0 Z\tELti^^l 0 OOffitSl 2 a'^rz\t 

[0 14 9] S 8 SCTj^'Tcfc'^tC, y)\^MM=^i^=x. 
-JUOjiePtJCtiv Ba«l .9 0A*;i/>^l 8 a^M^. SB 
^20 <Dn)V^ 1' 8 b *3J:r;^E® l ? cDA'JI/T^ l 8 c ^ 

;J^>y 1 0 1 HcfcO.JPBEb;^?^, JE;b^§g 1 0 0 (^M7K 
TE:bS§§ 1 0 0 f^gKc?^J®7jc 5 L:feJ:t;#X/W 

1 0 0 om^u<^Mm7]^mo i 4 75^e)^ji7K5 
10 15 1] cco^-^, i&x/i<f ^;us^xu/> h 1 

(OXn^ 1 a O^1^J^gB®;0^^^@8M 9 -Qmi^ 

[0 15 2] ^rcv 1 0 SttcfcO, >^7t^ 

^)vmm=^vzL-)V\HmpB,7\^^ itc@#tKti»i^{*# 

T-5:^c56/ ®7K 5= l;*(^©S^^M:«i^5^ti$n^ ^ntc 

J; 0 . : 07jc 5 1 ,4^ /t-r ^ v=l- 

)vp^u. <#tc#x/i-r 5;u^]^x u;<> hi (Dmw^^ 

;^cs^^gfflp^i«i)^ b xn och t^-^m tu^o 
[0 1 5 3] $e>iz,. ^;PM)gi^>^3.-;i^;$f^*^^ 

[0 15 4] -^^P«^a5ja^fTtp:^cf^.^3ifflO;i»v6^i§ 

7jc5 2tc<t^jS^aE^^^fT'5o :z<Dm^. m=^m^mf' 
1 0 3 ^f^±^-ti:,* i2!6jto^-r;^7^-f ^;^^^xu^> 

;^ffitrctO, jSffl!^5fe^:feJ;t;;i^7K(CcJ;^:7^^:/ v'>//^ 
[0 15 5] ±f2c^tJfeft:^fet3'J;ntf.. ^X/t-f 
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0, «tC^^b;^c^3i7jca^*SJt-r^Cl^::;5>^*T^^o 
[0 15 6] ±fE<OX/t< ^;i/^^^>^zL-;i/tr*3l^T 

f^, 8flaiOct3^^itj§?i^^t^i:^:)&x>^w ^;l/M^Mxu 
;^^ > h 1 tJ£ti^^ 1 0 0 ^:coracO^Ri?fBfc5'^y K:^^ 

[0 15 7] -^fz. ^;u^iixu;<> h 1 ll^fe 

p^>h i<7)^?i^<^F«lS^^**i;'f. nv^>^>>)iy^^iS 

[0 15 8] ^etr, ^ftiffii§;^^ff ^n^fcis6, 1^7K 5 

1 ^m^-t^tmif-y^i o i t-^^?^c^(^«:ffli^^ie:^ 

[0 15 9] 51^B#tC*5t.^T, BE^l 7 07N*;i/>^ 

^ 18c ^B8l^^TS7Kliia 1 575^e>— a5jE3^7lc^^Dl±lbT 

0. ®7K5 1 4»cO^^#lMt^a:l^^ffl®Jboo. M7K5 

mi o<D^w^\zm^'r^z.hf)^x^^. ^Tz. z.(D-m 

StK^EWI 7 a^:frbTM7j<^>^ 2 0 O^HL, m 
[0 16 0] ^^c. IS 7 :ii^zSm 8 tci^-TX/^-Y 

^)vmm=ez;^zL-)v<Dmw^^zm^'i&mm^i'^^t^m 
[0 16 1] mx\^. mmm.^mzm'^^i^Wim^i-^^i^ 

mW^=tV =L — )V}f^\zW.7]^5 1 ^;^cti^^7K (S)l7K 5 
2) ;!?^*S:fA$nfc«fl8T@^ffi«Wi^#-^bX=t)J:t^o 
$e>tr, jlfe^f^±b. j!g7K5 1 ^^^cti^^TK (Sig7K 

5 2) ^m^^xmm^y'yvy>^-r^m\zm'^^i^wm 

[0 16 2] lgl4:fectt)^I216— l^8{r^-rJ:^>7'cC*^BJ 

[0 16 3] [g|9 ti^^^B^offico^ss^jtc^^tt^x/i-r 

56? [0164]IS9 (a) coX/^-f ^JU^^Xl/^ > h- 1 



(15) 

27 

4 OTW±$nTV^^. 09 (b) (DX/W^;U^^X 
[0 16 5] 119 (a) , (b) COT./t-f U- 

[0 1 6' 6] ^;i/^flgxi/^> h 1 olSffli 

S4 0-ri^ih^tiAcaSB^H:^^g§c0M7KAP{KiJtcgaM 

[0 16 7] EI 1 0 ti*^0>^c7)^ ^tC'ftfi(7)*JgC«Jt3^tt 
^^c, n 1 1 1 oox/t-r ^;i.^^XU;>^> 
1 0 cDTv/^-f ^;i/^Mxu^ > ^(^^^i^t^^cDft&cDC?iJ^ 

[0 1 6 8] 0 1 0 t'^-rx7^-r ^;u^^xu/> N i 

XL b m C7) 1^ iKIi 3 ^ t^iSSS L rc^3$ 

1 a^&^tTo i*fgl«M3(7)rBltCti, ijff «^3 !pI±^^*^£ 

7K(DoitS&<£Ji^sg-r-S>;^a6tcll7jcx^-it (J[^?S»^tSS«) 5^ 
4;0WA^nTl/^^o 

[0 16 9] mi l^^Um 1 2lC^^cfc"5t:i> 
^3t^. jg®7KX^'-1t (^jgJSatSSW) 6(7>|^®tC2 
ftco^^-glK 7 ^a:t3L^^1i:T 3 jS^^^T ^ C <i: tc J: D 

\zw.r)^n^nx\^^^o ^mmi tvx\t.. lokgf 
[0 17 0] mi i(Dm-x:\t. isiS:otifiif«M 3 Tii^^n 

^'nffl5ibfciy'0IS^7 t'J:D?^^$n^o 0 1 2(DmX 40 

[0 17 11 sfc, 7.n^ ^)v^mMm ei<D9vmm\^ 

h 8 CO$^M<i: bT^i. t}^ U ^ U ^ >. :^}^'JA;U^ 
Tj^UT'ntfU^, 7HUXX7=-;U, ;i^ijx^U.>, 4^ 

[0 1 7 2] h 8ti. 3/'y >-^-[^i:2 0 OpC'yi^ 5^ 
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1 af^tlM7lc^+5>tl«$&-r^Ci:;0^ 

[0 1 7 3] 0 1 0 tC^TT./'^-r ^;i/^^XU;<> h 1 
tC*5V>Tti, ^-y I- 8<7)WMi:UT. K 'J n h ^fli tcx 

ti, 5 0 ^ ^y v^o.'C* «*^3<tt;^1JI*c^ tf^y^ti 
0. bmrx\.m^^^ZS^^^<omt.Q. 15mm-rfe 

[oi7 4]?^*5. 7.n^ '7)vw^W:mi ei(o9vmmz 

[01751013 tc^f ck'S.tc, x/^-r ^JW^®^ 
1 a<D9vmm^m.o^-v v^(D2^Wim\zmmw^x\^mio 
^\z^'oxmm^ itm^^n. ^nt^cto^-y h 

"yjV'^mmMi ai(D9vmm\z siSHfrTS^^nr 
\^^^. mmB i<Dm^^m<om'^^ ^^m^^mz^x:^^ 
mmz^n-r^fz.^bmzm.'&\^t^^^ii^> m'i^ i(omm 

)v^mm^ 1 a (D9vmWi(Dm^mnti^w^^'^n\z << 

-So l.tzi^^'oX. ^Jx.«S$ 9 4 4 cmOT^/l-r ^Jl^t^ 

flgsmiaTti. smmmm^mms axm&r^^it 

[ 0 1 7 6 1 ^y h 8 (Di^mmM\t.. iJI-J^SBSKW 5 T 
[01 7 7 1 7^*5, ^j^SKO^^ ^y h 8 <D±i^^^m^^ 

m:^ 5 -cso xh^<..,^^^}\t—'^(^^i^^s^mmm 
misxm-Dx^^^^o 

[0 17 8].0 I 0 ic^f x/^^ "yjimmx^u^y h 1 
ti. 0 1 fi^'rx/i'<.^;i^^^xi//> hchipiii, 

t^0 4 *5cfcr/0 6 -r,8 tI^L';^cX/t^ ^;i^^^X U-p^ > 

^$n^o z.(Dm^: :7,/t'^ry)i^mmmi a<Di^mM 
m^^^-^y hs xmt)nxv^^(DX\ hsoyum^ n 

>hi<D^PU<t^i^mmxm^-^n^o -r-j^t)-^, ^< 

V V 8C0?L^<J:»9 ^)/h^^^^tJK<:^^?J»^*t*1^*^fli3PBl 
tCgAT'S.o bfcT^^^oT, i^1^^KM3^^^r^^^S6IM 
7cO^??f;</«^i>f ^o , 

[0 17 9] 0 1 0 tr^-rx/^/f ^:J^^Mxu^ > S 1 
0 4 ^fctS0 6 \Z7r^\^tz7.n-i ^;i^M^xt/y > h 

^-g-, tSt^^e 1 0 2;!i>e.liS7K5 1 *tc:tS:lfi$n/t^fa 
t'ct 0, X/W ^;i/^ii^>?a:-;H^H*3l^TXT-7\* 

t-Tx/^-f ^;u^^x > h i oM®*5ctt/ 
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[0 18 0] S I/.OtC^t-X/^-l' ^^t'^^Xlx;^ 

ir^^a Oa^i^t^TK^I^^^U^fliX l!^ i::? V 1 (D^^ 

^ ^ V > ^i?' ;^^fir g: icT) ^ ^ 4i3 1^'^ T . ^ fla 

;t ti: ^ fr * ^ UlliS* fcifc^7^^v>^^3e 

* y h 8^fcf*«&r5«^^«*:^}^95«£S*t S tctB 

[0 18 3] m i 0 \Z7iK'r:^/i'<^)\^Mm:r.l';^ 

to 1 8 5] ^-y S8:^^ffim©mT;^/W^;^tt 

[01 86] -^^izJ- X/l-t' ^:;i;>^^XU>^> N 1 



16) <$r?l 2 0 0 0 - 2 7 1 4 5 7 

[0 18 7] ^Tz. T.n-i ^;i/^^XU;<> h 1 \Z'kr)o 

[0 1 8 8] -^fz. M7lc5 l^«$g-r^»0EE7}^>:^l 0 
[0 18 9] ±f2tCi5V^Tt), 0 4 40=^0^*06- 

[0 19 0] %^\z. *^B^{ciS^x/NW^;u^Bixu 
3< > h cfc 7. A ^ Ji^Mii ^ :i <^ ilte:^ S 

aa^StC^f <^5?SSj§7K;^^-it6c7)-g|5^^-y h<t 

bTfflu^fc7./w^;u^flixu^>h 1 tcjgfflbxtjcfc 
1 oc7>^^1§^«^3I^^c^f A$nAciijg7Kx^-it6 

h8 <hbTX/t'<^;^tt^SP^l aCO^j^St:i#lHl$n 

[0 19 1] ^loa-ar, :t-y h 8 ^'hm\zm,\-^^z.t.\z 
^:bmvi<D^s^^'=^7>^v^mx'Dr>m%mn'^<^mi.\z^ 

30 ^xn-i '7)\^^mMM\ aC0S^6^^3i5$n;^c^il7jc 
[IStgcoffl!¥Aj:^B^] 

[lEi 1 ] ^^m^—nmrniz^^"^^:^^^^ •^;u^mxi/ 

[igi2] ^ 1 cD:^/i-r ^;i^^Kxup^ > hcDi^fiit^^o 
— 0ij ^ ^fisiif M m -e ^ ^ o 

[^4] *^Bjtc^§X/W^;i'i!^flgxi/7^> h4oJ;t/ 
[05] 0 4(7:)x/^-r ^.'nyfllxU'T^ > hii^tt'SJS^Sft 

[06] *fgs^t*^^7s/1-r^;U^fliXU;<> h^ci:!/ 

[0 71 *:sge.^irt3^^x/^-r ^;u§yflixup<> h4oJ:t/ 
5^? [0 8] i^mn\z%^7.n^ '7)vmmj^u:^yy^^u 
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[El 9] *:^0^c;DflScD^SS^Jtc^^t^x/W^;u^Mx 

[0 10] i^%m(0-^ib\zm.(D^Mm\Z^^i^7.n^ y 

X u > h 9 rfB-"^ ^ ^^ts ^ ^ « 

[0 1 2 ] El 1 O^cb'X/T-f 9.;^M^XV;<> h coS*1^« 
[0 13] 0 1 o cr)^A-r^;i/^fgxi/>^> H<D-gK^- 
[0 14] 0 1 o<7)x/i-f ^;i^^flixu^>htr4^frt^ 
[0 1 5] m^Myi^T.^—^^^-v^ti^xm^^fzm'^TT^ 
[0 1 6] '^^(DTsn^ )vmmx,\^ hcD—w^m^ 

[0 17] ^JUgJflIXU;<> h(7)miif4tM 

[0 18] ^;i/^flixi/;<> hoc>jiK::^ffi 

[0 19] fi£*C07;/^-f ^;USIlXl/;A> Ntc^Btt-SiS? 
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ss«fei^i!if^ ^^r-aj^^ ^?4?i0 f ^ § o 

[?9F^c7:)|«B^] 
la 

3 im^m ^ . '■ 

4 ®7K7.^-1t 

5 ^m^m,mt : ' 

6 mstKx^— y- ^ 

10 7. ^mm . : . . ' 

8 ^-yh 

9 ^mm, 

10, 10 0 .^y^ 

1 3 j[ii7KAP 

1 4 jgilTKtilP; ' 

5 1 

5 2 ^i^TK 

6 1, 6 2 ^« 

8 1 mm 

20 10 1 jPJE7i^>7' 
1 0 2 tSt^i^M 

1 0 3 m^^i^^mf- 



[0 1] 



[0 2] 
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ms 1 ^^^^ 




(20) 

. [0 11] 



2000-271 





a2)^mm iKm B F^— A(##) 4D006 GAOB GAOS GAO? HA61 HA62 

±^mt^^n:Tmm i t@ i s 2 ^ b« . hags jaobb jaosa jaosb 

mxW^^itP^ JA06C JA30A JA30B JA30C 

KA42 KC02 KC03 KC12 KC13 
KC19 KEOIQ KE03Q KE06P 
KE07P KE12P KE15P KE16P 
KE22Q KE24Q KE28Q MA03 * 
MA22 MB05 MC18 MC22 MC23 
MC24 MC39 MC62 PAOl PB04 
PB24 



